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(54) Title: NONAQUEOUS ELECTROLYTE SECONDARY CELL 

(54) 58WO)*»:***iB*Z«l7tS 

^3 (57) Abstract; A nonaqueous electrolyte secondary cell comprising a nonaqueous electrolyte which comprises a lithium ion and 
a phosphazene derivative having a flash point of 100°Cor more (first embodiment), which comprises a supporting electrolyte, an 
organic solvent and a phosphazene derivative, the electrolyte having a potential window of a range wider than that of the phosphazene 
§^ derivative (a lower limit value of +6:5 V or lower, a higher limit value of +4.5 V or more) (second embodiment), which comprises a 
Cv supporting electrolyte and a solution of a lithium salt (0.5 mol/1) having a conductivity of 2.0 mS/cm or more (third embodiment), or 
© which comprises'a supporting electrolyte and a phosphazene having a relative permittivity of 15 or more at 25°C and a viscosity of 
20 mPa/s (20 cP) or less (fourth embodiment). The nonaqueous electrolyte secondary cell is free from the danger of firing, explosion 
© in the case of short circuit; or the like, has long term stability and safety, has a low internal resistance, and is excellent in various 

O properties such as discharging characteristics at a low temperature, self-extinguishing property r flame retardancy, high voltage and 
K high discharge capacity; and further is easy to manufacture. 
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CLAIMS 



1. (Amended) A non-aqueous electrolyte cell comprising 
a non-aqueous electrolyte that contains lithium ions and more 
than 2.5 % by volume of a phosphagen derivative having a flash 
point of not lower than 100°C / and a positive electrode, and 
a negative electrode capable of absorbing and releasing 
lithium; 

wherein the phosphagen derivative is represented by any 
of the following general formula (1) or (2) : 



wherein R 1 , R 2 and R 3 each represents a monovalent substituent 
or a halogen element; X represents an organic group containing 
at least one element selected from carbon, silicon, germanium, 
tin, nitrogen, phosphorus, arsenic, antimony, bismuth, oxygen, 
sulfur, selenium, tellurium and polonium; and Y 1 , Y 2 and Y 3 each 
represents a divalent linking group, a divalent element or a 
single bond, 

Formula (2) 
(PNR%)n 

wherein R 4 represents a monovalent substituent, or a halogen 



Formula (1) 
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element; and n falls between 3 and 15. 

2. The non-aqueous electrolyte cell as claimed in claim 
1, wherein the viscosity at 25°C of the non-aqueous electrolyte 
is at most 10 mPa-s (cP) . 

3. The non-aqueous electrolyte cell as claimed in claim 
1 or 2, wherein the non-aqueous electrolyte contains an aprotic 
organic solvent. 

4. The non-aqueous electrolyte cell as claimed in claim 

3, wherein the aprotic organic solvent is a cyclic ester 
compound. 

5. The non-aqueous electrolyte cell as claimed in claim 

4, wherein the cyclic ester compound contains ethylene 
carbonate or y -butyrolactone . 

6. (Amended) The non-aqueous electrolyte cell as 
claimed in claim 4, wherein the cyclic ester compound contains 
ethylene carbonate, and the non-aqueous electrolyte contains 
LiPF 6 . 

7. (Amended) The non-aqueous electrolyte cell as 
claimed in claim 1, wherein X in formula (1) is an organic group 
(A) of the following general formula (3) : 

Formula (3) 
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(B) 



(0 



wherein R 5 to R 9 each represents a monovalent substituent or 
a halogen element; Y 5 to Y 9 each represent a divalent linking 
group, a divalent element or a single bond; and Z represents 
a divalent group or a divalent element. 

8. A non-aqueous electrolyte secondary cell comprising 
a non-aqueous electrolyte that contains a supporting salt, an 
organic solvent and a phosphagen derivative, and a positive 
electrode, and a negative electrode; 

wherein the potential window of the phosphagen derivative 
is such that its lowermost limit is at most +0.5 V and its 
uppermost limit is at least +4.5 V, and 

the potential window of the organic solvent is wider than 
that of the phosphagen derivative. 

9. The non-aqueous electrolyte secondary cell as 
claimed in claim 8, wherein the potential window of the 
phosphagen derivative is such that its lowermost limit is at 
most 0 V and its uppermost limit is at least +5 V. 

10. The non-aqueous electrolyte secondary cell as 
claimed in claim 8 or 9, wherein the phosphagen derivative 
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satisfies- at least one of the requirements that (1) its 
viscosity at 25°C is at most 100 mPa-s (100 cP) , (2) its flash 
point is not lower than 100°C, and (3) its molecular structure 
has a halogen-containing substituent. 

11. The non-aqueous electrolyte secondary cell as 
claimed in any of claims 8 to 10, wherein the organic solvent 
contains an aprotic organic solvent. 

12. The non-aqueous electrolyte secondary cell as 
claimed in claim 11, wherein the aprotic organic solvent^ 
satisfies at least one of the requirements that (1) it contains 
any of cyclic ester compounds or linear ester compounds, and 
(2) its viscosity at 25°C is at most 100 mPa-s (100 cP) . 

13. The non-aqueous electrolyte secondary cell as 
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retardancy; has excellent resistance to deterioration and 
discharge properties at low temperatures; has therein a 
non-aqueous electrolyte having low interfacial resistance; 
and has excellent long-term stability since only a phosphate 
derivative is used as the solvent in the electrolyte; and is 
easy to fabricate. 



The first aspect of the non-aqueous electrolyte cell of 
the invention that attains the first object as above comprises 
a non-aqueous electrolyte that contains lithium ions and more 
than 2 . 5 % by volume of a phosphagen derivative having a flash 
point of not lower than 100°C, and a positive electrode, and 
a negative electrode capable of absorbing and releasing 
lithium; 

wherein the phosphagen derivative is represented by any 
of the following general formula (1) or (2): 



wherein R 1 , R 2 and R 3 each represents a monovalent subs t ituent 
or a halogen element; X represents an organic group containing 
at least one element selected from carbon, silicon, germanium, 



DISCLOSURE OF THE INVENTION 



Formula (1) 
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tin, nitrogen, phosphorus, arsenic, antimony, bismuth, oxygen, 
sulfur, selenium, tellurium and polonium; and Y 1 , Y 2 and Y 3 each 
represent a divalent linking group, a divalent element or a 
single bond, 

Formula (2) 
(PNR%) n 

wherein R 4 represents a monovalent substituent, or a halogen 
element; and n falls between 3 and 15. 

The second aspect of the non-aqueous electrolyte 
secondary cell of the invention that attains the second object 
as above comprises a non-aqueous electrolyte that contains 
a supporting salt, an organic solvent and a phosphagen 
derivative, and a positive electrode, and a negative 
electrode; in which the potential window of the phosphagen 
derivative is such that its lowermost limit is +0.5 V or lower 
and its uppermost limit is +4.5 V or higher, and the potential 
window of the organic solvent is broader than that of the 
phosphagen derivative . 

The third aspect of the non-aqueous electrolyte 
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Priority date (day/month/year) 

29 July 1999(29.07.99) 


International Patent Classification (IPC) or national classification and IPC 
H01M 10/40 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
j Basis of the report 

II [ ; Priority 

III \^\ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability • 
~] Lack of unity of invention 



IV 

V 

VI 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Certain documents cited 



Vii | "| Certain defects in the international application 
VIII £~1 Certain observations on the international application 



RECEIVED 

MAY 0 1 2002 

IU 17U0 



Date of submission of the demand 

23 February 200 1 (23.02.01) 


Date of completion of this report 

02 October 2001 (02.10.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/05053 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

[/^ the description: 

pages 1,2,4-44 

pages __ 

pages 



. as originally filed 



. filed with the demand 



3,3/1 



, filed with the letter of 



06 June 2001 (06.06.2001) 



the claims: 

pages 

pages 

pages 

pages 



2-5,8-20 



. as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



1,6,7 



filed with the letter of 



06 June 2001 (06.06.2001) 



I | the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 

filed with the demand 



., filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. * 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



been furnished. 



□ 



The amendments have resulted in the cancellation of: 

[ j the description, pages 

the claims, Nos. 

I I the drawings, sheets/fig 

5 I I ™ S report has been estaDMSne d as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

'* Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
I I restricted the claims. 
DKI paid additional fees. 
[ I paid additional fees under protest. 
I I neither restricted nor paid additional fees. 

□ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68. 1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
I I complied with. 

DKI not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 




all parts. 



□ 

the parts relating to claims Nos. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: IV. 3. 

As a result of amendments dated 06.06.01, the main 
invention (Claim 1 and claims dependent thereupon) 
achieves the purpose of the invention of the present 
application by- including a specified phosphazene 
derivative in a specified amount of electrolyte. 
Meanwhile, Claim 8 and claims dependent thereupon merely 
limit the range of a potential window, without making 
distinctions . as to the type of specified phosphazene 
derivative. 

Thus, the main invention of a phosphazene 
derivative is not required in Claim 8 or claims dependent 
thereupon. 

Therefore, .these two inventions are not recognized 
as having a technical relationship /involving one or more 
. of the- same or corresponding technical features. 



Form PCT/I PEA/409 (Supplemental Box) ( Jan uary 1994) 



^^International application No. . 

♦ INTERNATIONAL PRELIMINARY EXAMINATION REPORT ^ urrp , TD nA/ncnco 

|PCT/JP 00/05053 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 




Novelty (N) . ' Claims 


YES 


Claims * 1-20 


NO 


iN\cnuvc siep Claims 


YES 


Claims 1-20 


NO 


• Industrial applicability (IA) Claims 1 1~20 


YES 


Claims 


NO 


2. Citations and explanations 




The following documents were all cited in the 




international search" report.." 




Document 1: JP, 11-144757, A (Bridgestone' Corp. 


) , 28 May 


■1999 (28.05.99) (Family: none) 




Document 2:' JP, 6-13108, A .(Bridgestone Corp.), 


21 



Document 3: JP, ' 11-1.91431,' A (Sony Corp. ) , 13 July 1999 
(13.07.99) (Family: .none) ' : ■ ■* 

Comments . • * 

Claims 1 to 7 are not novel in the light of above 
Documents 1 and 2. Documents 1 and 2 each disclose 
inventions which meet conditions shown in the- present 
application, including.- the use of a specified phosphazene 
derivative as an electrolyte, a viscosity for the . 
phosphazene derivative, the mixing of -a phosphazene • 
derivative with another electrolyte solvent and ratios in 
such a case, and various types of solute. (See especially 
disclosures in the embodiments; an embodiment which 
fulfills the conditions for an organic group described in 
Claim 7 is disclosed.) 



Claims 8 to 20 are not novel in the light of above 
Documents Land 2. Documents 1 and 2 do not specifically 

Korm PCT/IPEA/409 {Supplemental Box) (January 1994) : ~~ ] ' 



nternational application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT , pcT/ Jp QO/05053 



disclose conditions pertaining to flash point, potential 
window, conductivity, or relative permittivity, but they 
do disclose, as a specific compound group, compounds which 
are the same as the compound group described in the 
detailed description as fulfilling the conditions of the 
present application. Therefore, the compounds disclosed in 
Documents 1 and 2 would, if measured, fulfill the 
conditions for each attribute described in the present 
application . 

Claims 1 to 7 are not novel in the light of above. 
Document 3. Document 3 discloses inventions which meet 
conditions shown in the present application, including the 
use of a specified phosphazene derivative as an 
electrolyte, the mixing of a phosphazene derivative with 
another electrolyte solvent and ratios in such a case, and 
various types of solute. Moreover, Document 3 does not 
disclose viscosity, but because the phosphazene described 
in the present application and disclosed in Document 3 are 
the same, the phosphazene disclosed in Document 3 would, 
if measured, naturally fulfill the conditions for 
viscosity described in the present application. 

Claims 8, 9, and 11 to 20 are not novel in the light 
of above Document 3. Document 3 does not specifically 
disclose conditions pertaining to viscosity, flash point, 
potential window, conductivity, or relative permittivity, 
but it does disclose, as a specific compound group, 
compounds which are the same as the compound group 
described in the detailed description as fulfilling the 
conditions of the present application. Therefore, the 
compounds disclosed in Document 3 would, if measured, 
fulfill the conditions for each attribute described in the 
present application. 
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Publication date 
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Filing date 
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Priority date (valid claim) 
( day/ month/year) 
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